Summary -Cholecystokinin (CCK) is a regulatory peptide released into the circulation after the ingestion of food. Our knowledge concerning the factors affecting its pattern of secretion in the mammalian neonate is scanty. Therefore, in this work we studied plasma concentrations of CCK in 3-dayold lambs after a sucking bout that followed either a short (2 h) or a long fasting period (9 h). Plasma concentrations of CCK were measured by radioimmunoassay in blood samples collected from jugular veins 10 min before, immediately after a sucking bout, and then at 10-min intervals during the following hour. In the first experiment a period of fasting of 2 h before allowing the lambs to suck did not lower the levels of CCK. On the other hand, a significant decrease was recorded 10 min after feeding ended. Between 20 and 50 min after the end of sucking, the mean CCK concentration rose back to the pre-feeding level before decreasing again at 60 min. In the second experiment a period of fasting of 9 h, on the other hand, significantly lowered the levels of CCK. Plasma levels also tended to decrease immediately after sucking was ended. This was followed by a substantial rise and levels remained high during the rest of the sampling period. It was concluded that the decrease recorded immediately after a sucking bout could be due to an inhibitory effect of the oral phase while the following rise reflected the stimulatory effect of milk nutrients on intestinal CCK-producing cells.
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The young lamb is a good model to study the plasma concentration of CCK in relation to feeding frequency. In the first week of life the lamb sucks its mother as frequently as once an hour (Munro, 1956) . Such a high frequency of feeding raises questions regarding the pattern of CCK concentration after food ingestion since in these conditions the lamb is likely to feed before gastric emptying is fully achieved. The aim of this work was to characterise plasma CCK responses in 3-day-old lambs after a sucking bout that followed either a short or a long duration of fasting. In the first experiment, lambs were fasted for 1 h, a duration chosen because it mimicked the interval between two sucking episodes. In the second experiment, lambs were fasted overnight (9 h) to ensure major emptying of the gastrointestinal tract.
MATERIALS AND METHODS

Animals
Ten Pr6alpes-du-Sud lambs were used in the first experiment (five males and five females) and eight lambs in the second experiment (four males and four females). They were all born after inducing parturition with 16 mg of dexamethazone on the 143rd day of gestation. None of these lambs experienced a difficult birth. Their mean (± sem) birth weights were 4.51 kg (± 0.13) (fig 1 A) . The Friedman test showed significant changes in CCK plasma levels over time (P < 0.01).
The mean CCK concentration did not vary over the 1 or 2 h preceding the feeds: levels were 21.7 (± 3.2) and 21.1 (± 2.5) pmol/L before and at the end of fasting ( fig 1A) . On the other hand a significant decrease was recorded just after sucking finished and the level still remained low 10 min later (P < 0.05 in both cases). Thereafter the concentration rose (at 20, 30, 40 and 50 min it was not significantly different from the pre-feeding level) and decreased significantly again 60 min after sucking (P < 0.05).
In (Schafmayer et al, 1988) . In pre-ruminant calves, De Passilli6 et al (1993) found that non-nutritive sucking after consuming milk from a bucket further increases CCK concentrations in the portal vein. In new-born babies, Uvnas-Moberg et al (1993) found two peaks of secretion (one immediately after completion of feeding, and another 30-60 min later) and conclude that sucking activation of the vagal efferents is responsible for the occurrence of the first. In contrast, the significant decrease observed in 3-day-old lambs could well reflect a cephalic-vagal inhibition on the CCK secreting cells. This would not be abnormal as a similar temporary decrease in plasma CCK has been described in adult goats after a meal supplemented with dietary proteins (Furuse et al, 1992) . Furthermore, it must be stressed that in the work by Furuse et al (1992) that which has already been described for gastrin (Walsh, 1987) . In our situation the decrease in plasma CCK was only clearly recorded in lambs fasted for 1-2 h when pre-feeding CCK levels were high. After 9 h of fasting, plasma levels might have been too low to lead to the same effect, although a small non-significant decrease was also recorded.
The second finding is the demonstration of a release of plasma CCK in response to a sucking bout. In experiment two, the rise 10 min after feeding was particularly notable since CCK plasma levels were depleted by 9 h of fasting. In experiment one, plasma levels only rose slightly between the onset of sucking and 20 min later because a temporary decrease was observed at the onset of sucking. Previous work carried out on preruminant calves fed twice a day has demonstrated that plasma CCK, which rises sharply after milk ingestion, falls back to its prefeeding levels between 6 and 7 h later. Therefore, it is not surprising that no major variation was observed in experiment one as the lambs' secreting cells were still on a stimulatory phase after 1-2 h of fasting. In both experiments, however, postprandial levels of CCK rose back to pre-fasting concentrations and never above. This postprandial increase most likely reflects the stimulatory effect of milk on the endocrine cells as digesta passes through the duodenum within minutes after feeding has ended (Newhook and Titchen, 1974 (Guilloteau et al, 1994) . The absence of a substantial increase in CCK induced by feeding when lambs were fasted for 1-2 h could be ascribed to the high basal concentrations of CCK that are present during the neonatal period. Plasma CCK concentrations increase tremendously in the first day of life owing to the lambs' sucking activity (Nowak et al, 1997 (Munro, 1956 (Luquet, 1985) . Gastric (Munro, 1956) and ingests an average of 1200 g milk per day (Villette and Th6riez, 1983) . Milk clots in the abomasum, which slows down the release of protein and fat into the duodenum (Frantzen et al, 1973) .
As a consequence, the abomasum is refilled with milk before being fully emptied and the CCK endocrine cells are permanently stimulated by the regular flow of nutrients.
Therefore 1-2 h of fasting were insufficient to empty the stomach of our lambs and lower their levels of CCK. On the other hand, the low concentrations of CCK observed in experiment two reflect well the fact that the gastrointestinal tract was much less stimulated by nutrients after 9 h of fasting. In experiment one, the high pre-feeding levels of plasma CCK did not prevent the lambs from sucking. Although it has been suggested that CCK might be a factor regulating food intake in the new-born infant (Marchini and Linden, 1992) as it does in the adult (Crawley and Corwin, 1994) , there is evidence in animal models that hunger mechanisms are not fully functional in the suckled young or do not involve CCK (Blass et al, 1979; Lorenz, 1994) . In any case, CCK is unlikely to be a satiation factor in the young lamb since in experiment two most lambs stopped feeding before any increase was recorded in the plasma.
In conclusion, the present work demonstrates that postprandial plasma concentrations of CCK in 3-day-old lambs vary greatly whether the sucking bout is followed either by a short or a long fasting period.
This response so dissimilar to the one recorded in human babies of the same age (Marchini and Linden, 1992;  Uvnas-Moberg et al, 1993) shows that important interspecific variations exists even in the neonatal period.
